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<170> FastSEQ for Windows Version 4,0 

<210> 1 
<211> 30 
<212> PRT 

<213> hirudo medicinalis 
<400> 1 

Cys He Leu Gly Ser Asp Gly Glu Lys Asn Gin Cys Val Thr Gly 

15 10 15 

Glu Gly Thr Pro Lys Pro Glu Ser His Asn Asp Gly Asp Phe Glu 



<210> 2 
<211> 65 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> modified hirudin 

<221> VARIANT 

<222> 13, 15, 21, 29 

<223> X=T, L; 

X=T, A, H, Q, T, L; 

X=A, G, H, K, N, P,Q, R, V; 

X=A,D,E,G,H,K,N,Q,R,S,T,I; 



<221> VARIANT 

<222> 30, 40, 47, 48 

<223> X=A,D,E,G,H,K,N,P,Q,R,S,T,L; 

X=A, T, V; 

X=T, K; 

X=A, T, P 



20 



25 



30 
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<221> VARIANT 
<222> 53, 56 
<223> X=E; R, D; 

X=H, F 

<400> 2 



Val Val Tyr Thr 


Asp 


Cys Thr Glu 


Ser Gly Gin Asn 


Xaa 


Cys 


Xaa 


Cys 


1 


5 




10 






15 




Glu Gly Ser Val 


Xaa 


Cys Gly Gin 


Gly Asn Lys Cys 


Xaa 


Xaa 


Gly 


Ser 


20 






25 




30 






Asp Gly Glu Lys Asn 


Gin Cys Xaa 


Thr Gly Glu Gly 


Thr 


Pro 


Xaa 


Xaa 


35 




40 




45 








Glu Ser His Asn 


Xaa 


Gly Asp Xaa 


Glu Glu lie Pro 


Glu 


Glu 


Tyr 


Leu 



50 55 60 

Gin 
65 



<210> 3 

<211> 65 

<212> PRT 

<213> hirudo medicinalis 

<400> 3 



Val Val Tyr 


Thr Asp Cys Thr Glu 


Ser Gly Gin Asn 


Leu 


Cys 


Leu 


Cys 


1 


5 


10 






15 




Glu Gly Ser 


Val Val Cys Gly Gin 


Gly Asn Lys Cys 


He 


Leu 


Gly 


Ser 




20 


25 




30 






Asp Gly Glu Lys Asn Gin Cys Val 


Thr Gly Glu Gly 


Thr 


Pro 


Lys 


Pro 


35 


40 




45 








Glu Ser His 


Asn Asp Gly Asp Phe 


Glu Glu lie Pro 


Glu 


Glu 


Tyr 


Leu 


50 


55 


60 











Gin 
65 



<210> 4 
<211> 65 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> modified hirudin 
<400> 4 



Val Val Tyr Thr 


Asp 


Cys 


Thr 


Glu 


Ser Gly Gin Asn 


Leu 


Cys 


Leu 


Cys 


1 


5 








10 






15 




Glu Gly Ser Val 


Val 


Cys 


Gly 


Gin 


Gly Asn Lys Cys 


Ala 


Ala 


Gly 


Ser 


20 










25 




30 






Asp Gly Glu Lys 


Asn 


Gin 


Cys 


Val 


Thr Gly Glu Gly 


Thr 


Pro 


Lys 


Pro 


35 








40 




45 








Glu Ser His Asn Asp Gly Asp 


Phe 


Glu Glu He Pro 


Glu 


Glu 


Tyr 


Leu 


50 






55 




60 











Gin 
65 



<210> 5 
<211> 65 
<212> PRT 
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<213> Artificial Sequence 
<220> 

<223> modified hirudin 

<400> 5 



Val Val Tyr Thr Asp Cys 


Thr 


Glu 


Ser Gly Gin Asn 


Leu 


Cys 


Leu 


Cys 


1 5 






10 






15 




Glu Gly Ser Val Val Cys 


Gly Gin 


Gly Asn Lys Cys 


Arg 


His 


Gly 


Ser 


20 






25 




30 






Asp Gly Glu Lys Asn Gin 


Cys 


Val 


Thr Gly Glu Gly 


Thr 


Pro 


Lys 


Pro 


35 




40 




45 








Glu Ser His Asn Asp Gly 


Asp 


Phe 


Glu Glu lie Pro 


Glu 


Glu 


Tyr Leu 


50 


55 




60 











Gin 
65 



<210> 6 
<211> 65 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> modified hirudin 



<400> 6 

Val Val Tyr Thr 
1 

Glu Gly Ser Val 
20 

Asp Gly Glu Lys 
35 

Glu Ser His Asn 
50 

Gin 
65 



Asp Cys Thr Glu 
5 

Val Cys Gly Gin 

Asn Gin Cys Ala 
40 

Asp Gly Asp Phe 
55 



Ser Gly Gin Asn 
10 

Gly Asn Lys Cys 
25 

Thr Gly Glu Gly 

Glu Glu lie Pro 
60 



Leu 


Cys 


Leu Cys 






15 


Glu 


Lys 


Gly Ser 




30 




Thr 


Pro 


Lys Pro 


45 






Glu 


Glu 


Tyr Leu 



<210> 7 
<211> 65 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> modified hirudin 
<400> 7 



Val val Tyr Thr 


Asp 


Cys 


Thr 


Glu 


Ser Gly Gin Asn 


Leu 


Cys 


Leu Cys 


1 


5 








10 






15 


Glu Gly Ser Val 


Val 


Cys 


Gly Gin 


Gly Asn Lys Cys 


Glu 


Lys 


Gly Ser 


20 










25 




30 




Asp Gly Glu Lys 


Asn 


Gin 


Cys 


Thr 


Thr Gly Glu Gly 


Thr 


Pro 


Lys Pro 


35 








40 




45 






Glu Ser His Asn 


Asp 


Gly 


Asp 


Phe 


Glu Glu lie Pro 


Glu 


Glu 


Tyr Leu 


50 






55 




60 









Gin 
65 
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<210> 8 
<211> 65 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> modified hirudin 
<400> 8 



Val Val Tyr Thr Asp Cys Thr 


Glu Ser Gly Gin Asn 


Leu 


Cys 


Leu 


Cys 


1 5 


10 






15 




Giu Gly ser vai vai cys Cjiy 


kjXXi \j±y Asn jjys \^ys 


V^XU 


Lys 


vjxy 


Ser 


20 


25 




30 






Asp Gly Glu Lys Asn Gin Cys 


Val Thr Gly Glu Gly 


Thr 


Pro 


Lys 


Pro 


3 5 


4 U 










KslM ber nlS ASn VjXU yjXy ASp 


DVi a /^Tii ^Tii D"^^ 

irne vjxu oxu xxe fro 


VjrXU 




Tyr 


Leu 


50 55 


bU 










r-i 

Liin 












65 
























<211> 65 
























<213> Artificial Sequence 












<220> 












<223> modified hirudin 












<400> 9 












Val Val Tyr Thr Asp Cys Thr 


Glu Ser Gly Gin Asn 


Leu 


Cys 


Leu 


Cys 


1 5 


10 






15 




Glu Gly Ser Val Val Cys Gly 


Gin Gly Asn Lys Cys 


Glu 


Lys 


Gly Ser 


20 


25 




30 






Asp Gly Glu Lys Asn Gin Cys 


Val Thr Gly Glu Gly 


Thr 


Pro Lys 


Pro 


35 


40 


45 








Glu Ser His Asn Asn Gly Asp 


Pne Glu GXu lie pro 


C7IU 


Glu Tyr 


Leu 


50 55 


60 










Gin 












65 












<210> 10 












<211> 65 












<212> PRT 












<213> Artificial Sequence 












<220> 












<223> modified hirudin 












<400> 10 












Val Val Tyr Thr Asp Cys Thr 


Glu Ser Gly Gin Asn 


Leu 


Cys 


Leu 


Cys 


1 5 


10 






15 




Glu Gly Ser Val Val Cys Gly 


Gin Gly Asn Lys Cys 


Arg 


Lys Gly Ser 


20 


25 




30 






Asp Gly Glu Lys Asn Gin Cys 


Ala Thr Gly Glu Gly 


Thr 


Pro 


Lys 


Pro 


35 


40 


45 








Glu Ser His Asn Asp Gly Asp 


Phe Glu Glu lie Pro 


Glu 


Glu 


Tyr 


Leu 


50 55 


60 











Gin 
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65 



<210> 11 








<211> 65 








< 2 1 2 > PRT 








<213> Artificial Sequence 








<220> 








<223> modified hirudin 








<400> 11 








Val Val Tyr Thr Asp Cys Thr 


Glu Ser Gly Gin Asn Leu 


Cys 


Leu Cys 


1 5 


10 




15 


Glu Gly Ser Val Val Cys Gly 


Gin Gly Asn Lys Cys Arg 


Lys 


Gly Ser 


20 


25 


30 




Asp Gly Glu Lys Asn Gin cys 


Thr Thr Gly Glu Gly Thr 


Pro 


Lys Pro 


35 


40 45 






Glu Ser His Asn Asp Gly Asp 


Phe Glu Glu He Pro Glu 


Glu 


Tyr Leu 


50 55 


60 






Gin 








65 








<210> 12 








<211> 65 








<212> PRT 








<213> Artificial Sequence 








<220> 








<223> modified hirudin 








<400> 12 








Val Val Tyr Thr Asp Cys Thr 


Glu Ser Gly Gin Asn Leu 


Cys 


Leu Cys 


1 5 


10 




15 


Glu Gly Ser Val Val Cys Gly 


Gin Gly Asn Lys Cys Arg 


Lys 


Gly Ser 


20 


25 


3 0 




Asp Gly Glu Lys Asn Gin Cys 


Val Thr Gly Glu Gly Thr 


Pro 


Lys Pro 


35 


40 45 






Glu Ser His Asn Glu Gly Asp 


Phe Glu Glu He Pro Glu 


Glu 


Tyr Leu 


50 55 


60 






Gin 








65 








<210> 13 








<211> 65 








<212> PRT 








<213> Artificial Sequence 








<220> 








<223> modified hirudin 








<400> 13 








Val Val Tyr Thr Asp Cys Thr 


Glu Ser Gly Gin Asn Leu 


Cys 


Leu Cys 


1 5 


10 




15 


Glu Gly Ser Val Val Cys Gly 


Gin Gly Asn Lys Cys Arg 


Lys 


Gly Ser 


20 


25 


30 




Asp Gly Glu Lys Asn Gin Cys 


Val Thr Gly Glu Gly Thr 


Pro 


Lys Pro 


35 


40 45 







Page 5 



Glu Ser His Asn Asn Gly Asp Phe Glu Glu lie Pro Glu Glu Tyr Leu 
50 55 60 

Gin 
65 



<210> 14 
<211> 65 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> modified hirudin 
<400> 14 

Val Val Tyr Thr Asp Cys Thr Glu Ser Gly Gin Asn Leu Cys Leu Cys 

15 10 15 

Glu Gly Ser Val Val Cys Gly Gin Gly Asn Lys Cys Arg Arg Gly Ser 

20 25 30 

Asp Gly Glu Lys Asn Gin Cys Thr Thr Gly Glu Gly Thr Pro Lys Pro 

35 40 45 

Glu Ser His Asn Asp Gly Asp Phe Glu Glu lie Pro Glu Glu Tyr Leu 
50 55 60 

Gin 
65 



<210> 15 
<211> 65 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> modified hirudin 
<400> 15 

Val Val Tyr Thr Asp Cys Thr Glu Ser Gly Gin Asn Leu Cys Leu Cys 

15 10 15 

Glu Gly Ser Val Val Cys Gly Gin Gly Asn Lys Cys Ala Lys Gly Ser 

20 25 30 

Asp Gly Glu Lys Asn Gin Cys Val Thr Gly Glu Gly Thr Pro Lys Pro 

35 40 45 

Glu Ser His Asn Asp Gly Asp Phe Glu Glu lie Pro Glu Glu Tyr Leu 
50 55 60 

Gin 
65 



<210> 16 
<211> 65 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> modified hirudin 
<400> 16 

Val Val Tyr Thr Asp Cys Thr Glu Ser Gly Gin Asn Leu Cys Leu Cys 

15 10 15 

Glu Gly Ser Val Val Cys Gly Gin Gly Asn Lys Cys Ala Gin Gly Ser 
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20 

Asp Gly Glu Lys Asn Gin Cys Val 

35 40 
Glu Ser His Asn Asp Gly Asp Phe 
50 55 

Gin 
65 



25 30 

Thr Gly Glu Gly Thr Pro Lys Pro 

45 

Glu Glu lie Pro Glu Glu Tyr Leu 
60 



<210> 17 
<211> 65 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> modified hirudin 
<400> 17 

Val Val Tyr Thr Asp Cys Thr Glu Ser Gly Gin Asn Leu Cys Leu Cys 

15 10 15 

Glu Gly Ser Val Val Cys Gly Gin Gly Asn Lys Cys Ala Arg Gly Ser 

20 25 30 

Asp Gly Glu Lys Asn Gin Cys Val Thr Gly Glu Gly Thr Pro Lys Pro 

35 40 45 

Glu Ser His Asn Asp Gly Asp Phe Glu Glu lie Pro Glu Glu Tyr Leu 
50 55 60 

Gin 
65 



<210> 18 
<211> 65 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> modified hirudin 
<400> 18 

Val Val Tyr Thr Asp Cys Thr Glu 

1 5 
Glu Gly Ser Val Val Cys Gly Gin 
20 

Asp Gly Glu Lys Asn Gin Cys Val 

35 40 
Glu Ser His Asn Asp Gly Asp Phe 
50 55 

Gin 
65 



Ser Gly Gin Asn 


Leu 


Cys Leu 


Cys 


10 




15 




Gly Asn Lys Cys 


Ala 


Thr Gly Ser 


25 




30 




Thr Gly Glu Gly 


Thr 


Pro Lys 


Pro 




45 






Glu Glu lie Pro 


Glu 


Glu Tyr 


Leu 



60 



<210> 19 
<211> 65 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> modified hirudin 
<400> 19 
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Val Val Tyr Thr Asp Cys Thr Glu 

1 5 
Glu Gly Ser Val Val Cys Gly Gin 
20 

Asp Gly Glu Lys Asn Gin Cys Val 

35 40 
Glu Ser His Asn Asp Gly Asp Phe 
50 55 

Gin 
65 



Ser Gly Gin Asn Leu Cys Leu Cys 

10 15 
Gly Asn Lys Cys Asp Ala Gly Ser 
25 30 
Thr Gly Glu Gly Thr Pro Lys Pro 
45 

Glu Glu lie Pro Glu Glu Tyr Leu 
60 



<210> 20 
<211> 65 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> modified hirudin 
<400> 20 

Val Val Tyr Thr Asp Cys Thr Glu Ser Gly Gin Asn Leu Cys Leu Cys 
1 5 10 15 . 

Glu Gly Ser Val Val Cys Gly Gin Gly Asn Lys Cys Asp Gin Gly Ser 

20 25 30 

Asp Gly Glu Lys Asn Gin Cys Val Thr Gly Glu Gly Thr Pro Lys Pro 

35 40 45 

Glu Ser His Asn Asp Gly Asp Phe Glu Glu lie Pro Glu Glu Tyr Leu 
50 55 60 

Gin 
65 



<210> 21 
<211> 65 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> modified hirudin 
<400> 21 

Val Val Tyr Thr Asp Cys Thr Glu Ser Gly Gin Asn Leu Cys Leu Cys 

15 10 15 

Glu Gly Ser Val Val Cys Gly Gin Gly Asn Lys Cys Asp Arg Gly Ser 

20 25 30 

Asp Gly Glu Lys Asn Gin Cys Val Thr Gly Glu Gly Thr Pro Lys Pro 

35 40 45 

Glu Ser His Asn Asp Gly Asp Phe Glu Glu lie Pro Glu Glu Tyr Leu 
50 55 60 

Gin 
65 



<210> 22 

<211> 65 

<212> PRT 

<213> Artificial 

<220> 



Sequence 
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<223> modified hirudin 



<400> 22 
Val Val Tyr Thr 
1 

Glu Gly Ser Val 
20 

Asp Gly Glu Lys 
35 

Glu Ser His Asn 
50 

Gin 
65 



Asp Cys Thr Glu 
5 

Val Cys Gly Gin 

Asn Gin Cys Val 
40 

Asp Gly Asp Phe 
55 



Ser Gly Gin Asn 
10 

Gly Asn Lys Cys 
25 

Thr Gly Glu Gly 

Glu Glu lie Pro 
60 



Leu Cys Leu Cys 
15 

Glu Lys Gly Ser 
30 

Thr Pro Lys Pro 
45 

Glu Glu Tyr Leu 



<210> 23 
<211> 65 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> modified hirudin 



<400> 23 
Val Val Tyr Thr 
1 

Glu Gly Ser Val 
20 

Asp Gly Glu Lys 
35 

Glu Ser His Asn 
50 

Gin 
65 



Asp Cys Thr Glu 
5 

Val Cys Gly Gin 

Asn Gin Cys Val 
40 

Asp Gly Asp Phe 
55 



Ser Gly Gin Asn 
10 

Gly Asn Lys Cys 
25 

Thr Gly Glu Gly 

Glu Glu lie Pro 
60 



Leu Cys Leu Cys 
15 

Glu Gin Gly Ser 
30 

Thr Pro Lys Pro 
45 

Glu Glu Tyr Leu 



<210> 24 
<211> 65 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> modified hirudin 



<400> 24 
Val Val Tyr Thr 
1 

Glu Gly Ser Val 
20 

Asp Gly Glu Lys 
35 

Glu Ser His Asn 
50 

Gin 
65 



Asp Cys Thr Glu 
5 

Val Cys Gly Gin 

Asn Gin Cys Val 
40 

Asp Gly Asp Phe 
55 



Ser Gly Gin Asn 
10 

Gly Asn Lys Cys 
25 

Thr Gly Glu Gly 

Glu Glu lie Pro 
60 



Leu Cys Leu Cys 
15 

Glu Arg Gly Ser 
30 

Thr Pro Lys Pro 
45 

Glu Glu Tyr Leu 



<210> 25 
<211> 65 
<212> PRT 
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<213> Artificial Sequence 
<220> 

<223> modified hirudin 
<400> 25 



Val Val Tyr Thr Asp Cys 


Thr 


Glu 


Ser Gly Gin Asn Leu 


Cys 


Leu Cys 


1 5 






10 




15 


Glu Gly Ser Val Val Cys 


Gly 


Gin Gly Asn Lys Cys Glu 


Thr 


Gly Ser 


20 






25 


30 




Asp Gly Glu Lys Asn Gin 


Cys 


Val 


Thr Gly Glu Gly Thr 


Pro 


Lys Pro 


35 




40 


45 






Glu Ser His Asn Asp Gly 


Asp 


Phe 


Glu Glu lie Pro Glu 


Glu Tyr Leu 


50 


55 




60 







Gin 
65 



<210> 26 
<211> 65 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> modified hirudin 
<400> 26 

Val Val Tyr Thr Asp Cys Thr Glu Ser Gly Gin Asn Leu Cys Leu Cys 

15 10 15 

Glu Gly Ser Val Val Cys Gly Gin Gly Asn Lys Cys Arg Lys Gly Ser 

20 25 30 

Asp Gly Glu Lys Asn Gin Cys Val Thr Gly Glu Gly Thr Pro Lys Pro 

35 40 45 

Glu Ser His Asn Asp Gly Asp Phe Glu Glu lie Pro Glu Glu Tyr Leu 
50 55 60 

Gin 
65 



<210> 27 
<211> 65 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> modified hirudin 
<400> 27 

Val Val Tyr Thr Asp Cys Thr Glu Ser Gly Gin Asn Leu Cys Leu Cys 

15 10 15 

Glu Gly Ser Val Val Cys Gly Gin Gly Asn Lys Cys Arg Gin Gly Ser 

20 25 30 

Asp Gly Glu Lys Asn Gin Cys Val Thr Gly Glu Gly Thr Pro Lys Pro 

35 40 45 

Glu Ser His Asn Asp Gly Asp Phe Glu Glu lie Pro Glu Glu Tyr Leu 
50 55 60 

Gin 
65 
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<210> 28 
<211> 65 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> modified hirudin 
<400> 28 



Val Val 


Tyr 


Thr 


Asp Cys Thr Glu 


Ser Gly Gin Asn 


Leu 


Cys 


Leu 


Cys 


1 






5 


10 






15 




Glu Gly 


Ser 


Val 


Val Cys Gly Gin 


Gly Asn Lys Cys 


Arg 


Arg 


Gly 


Ser 






20 




25 




30 






Asp Gly Glu 


Lys 


Asn Gin Cys Val 


Thr Gly Glu Gly 


Thr 


Pro 


Lys 


Pro 




35 




40 




45 








Glu Ser 


His 


Asn Asp Gly Asp Phe 


Glu Glu lie Pro 


Glu 


Glu 


Tyr 


Leu 



50 55 60 

Gin 
65 



<210> 29 
<211> 65 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> modified hirudin 
<400> 29 

Val Val Tyr Thr Asp Cys Thr Glu Ser Gly Gin Asn Leu Cys Leu Cys 

15 10 15 

Glu Gly Ser Val Val Cys Gly Gin Gly Asn Lys Cys Arg Thr Gly Ser 

20 25 30 

Asp Gly Glu Lys Asn Gin Cys Val Thr Gly Glu Gly Thr Pro Lys Pro 

35 40 45 

Glu Ser His Asn Asp Gly Asp Phe Glu Glu lie Pro Glu Glu Tyr Leu 
50 55 60 

Gin 
65 



<210> 30 
<211> 65 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> modified hirudin 
<400> 30 



Val Val Tyr Thr 


Asp 


Cys 


Thr Glu 


Ser Gly Gin Asn 


Leu 


Cys 


Leu 


Cys 


1 


5 






10 






15 




Glu Gly Ser Val 


Val 


Cys 


Gly Gin 


Gly Asn Lys Cys 


Ser 


Ala 


Gly 


Ser 


20 








25 




30 






Asp Gly Glu Lys 


Asn 


Gin 


Cys Val 


Thr Gly Glu Gly 


Thr 


Pro 


Lys 


Pro 


35 






40 




45 








Glu Ser His Asn 


Asp 


Gly 


Asp Phe 


Glu Glu lie Pro 


Glu 


Glu 


Tyr 


Leu 



50 55 60 

Gin 
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65 



<210> 31 

<211> 65 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> modified hirudin 

<400> 31 



Val Val Tyr Thr Asp Cys Thr Glu 


Ser Gly Gin Asn 


Leu 


Cys 


Leu 


Cys 


1 5 


10 






15 




{sXM ijxy oer vai va± v-ys vaiy (jxn 


Gly Asn Lys Cys 


Ser 


Lys 


vjj.y 


Ser 


o n 
z u 












Asp Gly Glu Lys Asn Gin Cys Val 


Thr Gly Glu Gly 


xnr 


Pro 


Lys 


Pro 






ft D 








Glu Ser His Asn Asp Gly Asp Phe 


Glu Glu He Pro 


Glu 


Glu 


Tyr 


Leu 




O U 










Gin 












O D 












<210> 32 












<Z±±> O D 












<212> PRT 












<213> Artificial Sequence 












<220> 












<223> modified hirudin 












<400> 32 












Val Val Tyr Thr Asp Cys Thr Glu 


Ser Gly Gin Asn 


Leu 


Cys 


Leu 


Cys 


1 5 


10 






15 




Glu Gly Ser Val Val Cys Gly Gin 


Gly Asn Lys Cys 


Ser 


Gin 


Gly 


Ser 


20 


25 




6 u 






Asp Gly Glu Lys Asn Gin Cys Val 


Thr Gly Glu Gly 


Thr 


Pro 


Lys 


Pro 


35 40 




45 








Glu Ser His Asn Asp Gly Asp Phe 


Glu Glu He Pro 


Glu 


Glu 


Tyr 


Leu 


50 55 


60 










Gin 












65 












<210> 33 












<211> 65 












<212> PRT 












<213> Artificial Sequence 












<220> 












<223> modified hirudin 












<400> 33 












Val Val Tyr Thr Asp Cys Thr Glu 


Ser Gly Gin Asn 


Leu 


Cys 


Leu 


Cys 


1 5 


10 






15 




Glu Gly Ser Val Val Cys Gly Gin 


Gly Asn Lys Cys 


Ser 


Arg 


Gly Ser 


20 


25 




30 






Asp Gly Glu Lys Asn Gin Cys Val 


Thr Gly Glu Gly 


Thr 


Pro 


Lys 


Pro 


35 40 




45 
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Glu Ser His Asn Asp Gly Asp Phe Glu Glu lie Pro Glu Glu Tyr Leu 
50 55 60 

Gin 
65 



<210> 34 
<211> 65 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> modified hirudin 
<400> 34 

Val Val Tyr Thr Asp Cys Thr Glu Ser Gly Gin Asn Leu Cys Leu Cys 

15 10 15 

Glu Gly Ser Val Val Cys Gly Gin Gly Asn Lys Cys Ser Thr Gly Ser 

20 25 30 

Asp Gly Glu Lys Asn Gin Cys Val Thr Gly Glu Gly Thr Pro Lys Pro 

35 40 45 

Glu Ser His Asn Asp Gly Asp Phe Glu Glu lie Pro Glu Glu Tyr Leu 
50 55 60 

Gin 
65 



<210> 35 
<211> 65 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> modified hirudin 
<400> 35 

Val Val Tyr Thr Asp Cys Thr Glu Ser Gly Gin Asn Leu Cys Leu Cys 

15 10 15 

Glu Gly Ser Val Val Cys Gly Gin Gly Asn Lys Cys Thr Ala Gly Ser 

20 25 30 

Asp Gly Glu Lys Asn Gin Cys Val Thr Gly Glu Gly Thr Pro Lys Pro 

35 40 45 

Glu Ser His Asn Asp Gly Asp Phe Glu Glu lie Pro Glu Glu Tyr Leu 
50 55 60 

Gin 
65 



<210> 36 
<211> 65 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> modified hirudin 
<400> 36 

Val Val Tyr Thr Asp Cys Thr Glu Ser Gly Gin Asn Leu Cys Leu Cys 

15 10 15 

Glu Gly Ser Val Val Cys Gly Gin Gly Asn Lys Cys Thr Lys Gly Ser 
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20 

Asp Gly Glu Lys Asn Gin Cys Val 

35 40 
Glu Ser His Asn Asp Gly Asp Phe 
50 55 

Gin 
65 



25 30 
Thr Gly Glu Gly Thr Pro Lys Pro 
45 

Glu Glu lie Pro Glu Glu Tyr Leu 
60 



<210> 37 
<211> 65 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> modified hirudin 
<400> 37 

Val Val Tyr Thr Asp Cys Thr Glu Ser Gly Gin Asn Leu Cys Leu Cys 

15 10 15 

Glu Gly Ser Val Val Cys Gly Gin Gly Asn Lys Cys Thr Gin Gly Ser 

20 25 30 

Asp Gly Glu Lys Asn Gin Cys Val Thr Gly Glu Gly Thr Pro Lys Pro 

35 40 45 

Glu Ser His Asn Asp Gly Asp Phe Glu Glu lie Pro Glu Glu Tyr Leu 
50 55 60 

Gin 
65 



<210> 38 
<211> 65 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> modified hirudin 
<400> 38 

Val Val Tyr Thr Asp Cys Thr Glu Ser Gly Gin Asn Leu Cys Leu Cys 

15 10 15 

Glu Gly Ser Val Val Cys Gly Gin Gly Asn Lys Cys Thr Arg Gly Ser 

20 25 30 

Asp Gly Glu Lys Asn Gin Cys Val Thr Gly Glu Gly Thr Pro Lys Pro 

35 40 45 

Glu Ser His Asn Asp Gly Asp Phe Glu Glu lie Pro Glu Glu Tyr Leu 
50 55 60 

Gin 
65 



<210> 39 
<211> 65 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> modified hirudin 
<400> 39 
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Val Val Tyr Thr Asp Cys Thr Glu 

1 5 
Glu Gly Ser Val Val Cys Gly Gin 
20 

Asp Gly Glu Lys Asn Gin Cys Val 

35 40 
Glu Ser His Asn Asp Gly Asp Phe 
50 55 

Gin 
65 



Ser Gly Gin Asn Leu Cys Leu Cys 

10 15 
Gly Asn Lys Cys Thr Thr Gly Ser 
25 30 
Thr Gly Glu Gly Thr Pro Lys Pro 
45 

Glu Glu lie Pro Glu Glu Tyr Leu 
60 



<210> 40 
<211> 65 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> modified hirudin 



<400> 40 
Val Val Tyr Thr 
1 

Glu Gly Ser Val 

20 

Asp Gly Glu Lys 
35 

Glu Ser His Asn 
50 

Gin 
65 



Asp Cys Thr Glu 
5 

Val Cys Gly Gin 

Asn Gin Cys Val 
40 

Asp Gly Asp Phe 
55 



Ser Gly Gin Asn 
10 

Gly Asn Lys Cys 
25 

Thr Gly Glu Gly 

Glu Glu lie Pro 
60 



Thr Cys Leu Cys 

15 

lie Leu Gly Ser 
30 

Thr Pro Lys Pro 
45 

Glu Glu Tyr Leu 



<210> 41 
<211> 65 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> modified hirudin 



<400> 41 
Val Val Tyr Thr 
1 

Glu Gly Ser Val 
20 

Asp Gly Glu Lys 
35 

Glu Ser His Asn 
50 

Gin 
65 



Asp Cys Thr Glu 
5 

Val Cys Gly Gin 

Asn Gin Cys Val 
40 

Asp Gly Asp Phe 
55 



Ser Gly Gin Asn 
10 

Gly Asn Lys Cys 
25 

Thr Gly Glu Gly 

Glu Glu lie Pro 
60 



Leu Cys Ala Cys 
15 

lie Leu Gly Ser 
30 

Thr Pro Lys Pro 
45 

Glu Glu Tyr Leu 



<210> 42 

<211> 65 

<212> PRT 

<213> Artificial 

<220> 



Sequence 
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<223> modified hirudin 



<400> 42 




vai vai iyr iiix Asp uys inr 


V7IU 


1 5 




Giu Giy ser vai vai v^ys Giy 


Vjin 


20 




Asp Gly Glu Lys Asn Gin Cys 


Vai 


35 


4 0 


Glu Ser His Asn Asp Gly Asp 


Phe 


50 55 




Gin 




65 




<210> 43 




<211> 65 




<212> PRT 




<213> Artificial Sequence 




^ O O A ^ 




<223> modified hirudin 




<400> 43 




Vai Vai Tyr Thr Asp Cys Thr 


Glu 


1 5 




Glu Gly Ser Vai Vai Cys Gly 


Gin 


20 




Asp Gly Glu Lys Asn Gin Cys 


vai 


35 


40 


Glu Ser His Asn Asp Gly Asp 


Phe 


50 55 




Gin 




65 




<210> 44 




<211> 65 




<212> PRT 




<213> Artificial Sequence 




<220 > 




<223> modified hirudin 




<400> 44 




Vai Vai Tyr Thr Asp Cys Thr 


Glu 


1 5 




Glu Gly Ser Vai Vai Cys Gly 


Gin 


20 




Asp Gly Glu Lys Asn Gin Cys 


Vai 


35 


40 


Glu Ser His Asn Asp Gly Asp 


Phe 


50 55 




Gin 




65 




<210> 45 




<211> 65 




<212> PRT 





Ser Gly Gin Asn 


Leu 


Cys 


His 


Cys 


10 






15 




Gly Asn Lys Cys 


He 


Leu Gly Ser 


25 




30 






Thr Gly Glu Gly 


Thr 


Pro 


Lys 


Pro 




45 








Glu Glu lie Pro 


Glu 


Glu 


Tyr 


Leu 


60 










Ser Gly Gin Asn 


Leu 


Cys 


Gin Cys 


10 






15 




Gly Asn Lys Cys 


He 


Leu Gly Ser 


25 




30 






Thr Gly Glu Gly 


Thr 


Pro 


Lys 


Pro 




45 








Glu Glu He Pro 


Glu 


Glu 


Tyr 


Leu 


60 










Ser Gly Gin Asn 


Leu 


Cys 


Thr 


Cys 


10 






15 




Gly Asn Lys Cys 


He 


Leu Gly 


Ser 


25 




30 






Thr Gly Glu Gly 


Thr 


Pro 


Lys 


Pro 




45 








Glu Glu He Pro 


Glu 


Glu 


Tyr 


Leu 



60 
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<213> Artificial Sequence 
<220> 

<223> modified hirudin 

<400> 45 



Val Val Tyr Thr Asp Cys Thr Glu 


Ser Gly Gin Asn 


Leu 


Cys Leu Cys 


1 5 


10 




15 


Glu Gly Ser Val Ala Cys Gly Gin 


Gly Asn Lys Cys 


He 


Leu Gly Ser 


20 


25 




30 


Asp Gly Glu Lys Asn Gin Cys Val 


Thr Gly Glu Gly 


Thr 


Pro Lys Pro 


35 40 




45 




Glu Ser His Asn Asp Gly Asp Phe 


Glu Glu lie Pro 


Glu 


Glu Tyr Leu 


50 55 


60 






Gin 








65 








<210> 46 








<211> 65 








<212> PRT 








<213> Artificial Sequence 








<220> 








<223> modified hirudin 








<400> 46 








Val Val Tyr Thr Asp Cys Thr Glu 


Ser Gly Gin Asn 


Leu 


Cys Leu Cys 


1 5 


10 




15 


Glu Glv Ser Val Glv Cvs Glv Gin 


Gly Asn Lys Cys 


He 


Leu Gly Ser 


20 


25 




30 


Asp Gly Glu Lys Asn Gin Cys Val 


Thr Gly Glu Gly 


Thr 


Pro Lys Pro 


35 40 




45 




Glu Ser His Asn Asp Gly Asp Phe 


Glu Glu lie Pro 


Glu 


Glu Tyr Leu 


50 55 


60 






Gin 








65 
















<211> 65 








< ^ X ^ ? It I\. i. 








<r2'I2> ATfcificial Secmence 

^ ^ ^ ^ ^ b ^ A* 1^ ^ ^ W4 mim W W \^ M w J» Aw W 








<220> 








<223> modified hirudin 








<400> 47 








Val Val Tyr Thr Asp Cys Thr Glu 


Ser Gly Gin Asn 


Leu 


Cys Leu Cys 


1 5 


10 




15 


Glu Gly Ser Val His Cys Gly Gin 


Gly Asn Lys Cys 


He 


Leu Gly Ser 


20 


25 




30 


Asp Gly Glu Lys Asn Gin Cys Val 


Thr Gly Glu Gly 


Thr 


Pro Lys Pro 


35 40 




45 




Glu Ser His Asn Asp Gly Asp Phe 


Glu Glu lie Pro 


Glu 


Glu Tyr Leu 


50 55 


60 






Gin 








65 
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<210> 48 
<211> 65 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> modified hirudin 
<400> 48 



Val Val 


Tyr 


Thr 


Asp Cys Thr 


Glu 


Ser Gly Gin Asn 


Leu 


Cys 


Leu 


Cys 


1 






5 




10 






15 




Glu Gly 


Ser 


Val 


Lys Cys Gly Gin 


Gly Asn Lys Cys 


He 


Leu Gly 


Ser 






20 






25 




30 






Asp Gly Glu 


Lys 


Asn Gin Cys 


Val 


Thr Gly Glu Gly 


Thr 


Pro 


Lys 


Pro 




35 






40 




45 








Glu Ser 


His 


Asn Asp Gly Asp 


Phe 


Glu Glu lie Pro 


Glu 


Glu 


Tyr 


Leu 



50 55 60 

Gin 
65 



<210> 49 
<211> 65 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> modified hirudin 
<400> 49 

Val Val Tyr Thr Asp Cys Thr Glu Ser Gly Gin Asn Leu Cys Leu Cys 

15 10 15 

Glu Gly Ser Val Asn Cys Gly Gin Gly Asn Lys Cys He Leu Gly Ser 

20 25 30 

Asp Gly Glu Lys Asn Gin Cys Val Thr Gly Glu Gly Thr Pro Lys Pro 

35 40 45 

Glu Ser His Asn Asp Gly Asp Phe Glu Glu He Pro Glu Glu Tyr Leu 
50 55 60 

Gin 
65 



<210> 50 
<211> 65 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> modified hirudin 
<400> 50 



Val Val Tyr Thr Asp Cys 


Thr 


Glu 


Ser Gly Gin Asn 


Leu 


Cys 


Leu 


Cys 


1 5 






10 






15 




Glu Gly Ser Val Pro Cys 


Gly Gin 


Gly Asn Lys Cys 


He 


Leu Gly 


Ser 


20 






25 




30 






Asp Gly Glu Lys Asn Gin 


Cys 


Val 


Thr Gly Glu Gly 


Thr 


Pro 


Lys 


Pro 


35 




40 




45 








Glu Ser His Asn Asp Gly 


Asp 


Phe 


Glu Glu He Pro 


Glu 


Glu 


Tyr 


Leu 


50 


55 




60 











Gin 
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65 



<210> 51 

<211> 65 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> modified hirudin 

<400> 51 



Val Val Tyr Thr Asp Cys Thr 


Glu 


Ser Gly Gin Asn 


Leu 


Cys 


Leu 


Cys 


1 5 




10 






15 




Glu Gly Ser Val Gin Cys Gly Gin 


Gly Asn Lys Cys 


lie 


Leu Gly Ser 


20 




z o 




30 






Asp Gly Glu Lys Asn Gin Cys 


Val 


Thr Gly Glu Gly 


Thr 


Pro 


Lys 


Pro 


35 


40 




ft D 








Glu Ser His Asn Asp Gly Asp 


Phe 


Glu Glu lie Pro 


CjlU 


Glu 


Tyr 


Leu 


50 55 




o u 










Gin 














65 














<210> 52 














<211> 65 














<212> PRT 














<213> Artificial Sequence 














<220> 














<223> modified hirudin 














<400> 52 














Val Val Tyr Thr Asp Cys Thr 


Glu 


Ser Gly Gin Asn 


Leu 


Cys 


Leu 


Cys 


1 5 




10 






15 




Glu Gly Ser Val Arg Cys Gly Gin 


Gly Asn Lys Cys 


lie 


Leu Gly 


Ser 


20 




25 




30 






Asp Gly Glu Lys Asn Gin Cys 


Val 


Thr Gly Glu Gly 


Thr 


Pro 


Lys 


Pro 


35 


40 




45 








Glu Ser His Asn Asp Gly Asp 


Phe 


Glu Glu lie Pro 


Glu 


Glu 


Tyr 


Leu 


50 55 




60 










Gin 














65 














<210> 53 














<211> 65 














<212> PRT 














<213> Artificial Sequence 














<220> 














<223> modified hirudin 














<400> 53 














Val Val Tyr Thr Asp Cys Thr 


Glu 


Ser Gly Gin Asn 


Leu 


Cys 


Leu 


Cys 


1 5 




10 






15 




Glu Gly Ser Val Val Cys Gly Gin 


Gly Asn Lys Cys 


Ala 


Leu Gly 


Ser 


20 




25 




30 






Asp Gly Glu Lys Asn Gin Cys 


Val 


Thr Gly Glu Gly 


Thr 


Pro 


Lys 


Pro 


35 


40 




45 









Page 19 



Glu Ser His Asn Asp Gly Asp Phe Glu Glu lie Pro Glu Glu Tyr Leu 
50 55 60 

Gin 
65 



<210> 54 
<211> 65 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> modified hirudin 
<400> 54 

Val Val Tyr Thr Asp Cys Thr Glu Ser Gly Gin Asn Leu Cys Leu Cys 

15 10 15 

Glu Gly Ser Val Val Cys Gly Gin Gly Asn Lys Cys Asp Leu Gly Ser 

20 25 30 

Asp Gly Glu Lys Asn Gin Cys Val Thr Gly Glu Gly Thr Pro Lys Pro 

35 40 45 

Glu Ser His Asn Asp Gly Asp Phe Glu Glu lie Pro Glu Glu Tyr Leu 
50 55 60 

Gin 
65 



<210> 55 
<211> 65 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> modified hirudin 
<400> 55 

Val Val Tyr Thr Asp Cys Thr Glu Ser Gly Gin Asn Leu Cys Leu Cys 

15 10 15 

Glu Gly Ser Val Val Cys Gly Gin Gly Asn Lys Cys Glu Leu Gly Ser 

20 25 30 

Asp Gly Glu Lys Asn Gin Cys Val Thr Gly Glu Gly Thr Pro Lys Pro 

35 40 45 

Glu Ser His Asn Asp Gly Asp Phe Glu Glu lie Pro Glu Glu Tyr Leu 
50 55 60 

Gin 
65 



<210> 56 
<211> 65 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> modified hirudin 
<400> 56 

Val Val Tyr Thr Asp Cys Thr Glu Ser Gly Gin Asn Leu Cys Leu Cys 

15 10 15 

Glu Gly Ser Val Val Cys Gly Gin Gly Asn Lys Cys Gly Leu Gly Ser 
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20 

Asp Gly Glu Lys Asn Gin Cys Val 

35 40 
Glu Ser His Asn Asp Gly Asp Phe 
50 55 

Gin 
65 



25 30 

Thr Gly Glu Gly Thr Pro Lys Pro 

45 

Glu Glu lie Pro Glu Glu Tyr Leu 
60 



<210> 57 
<211> 65 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> modified hirudin 
<400> 57 

Val Val Tyr Thr Asp Cys Thr Glu Ser Gly Gin Asn Leu Cys Leu Cys 

15 10 15 

Glu Gly Ser Val Val Cys Gly Gin Gly Asn Lys Cys His Leu Gly Ser 

20 25 30 

Asp Gly Glu Lys Asn Gin Cys Val Thr Gly Glu Gly Thr Pro Lys Pro 

35 40 45 

Glu Ser His Asn Asp Gly Asp Phe Glu Glu lie Pro Glu Glu Tyr Leu 
50 55 60 

Gin 
65 



<210> 58 
<211> 65 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> modified hirudin 
<400> 58 

Val Val Tyr Thr Asp Cys Thr Glu Ser Gly Gin Asn Leu Cys Leu Cys 

15 10 15 

Glu Gly Ser Val Val Cys Gly Gin Gly Asn Lys Cys Lys Leu Gly Ser 

20 25 30 

Asp Gly Glu Lys Asn Gin Cys Val Thr Gly Glu Gly Thr Pro Lys Pro 

35 40 45 

Glu Ser His Asn Asp Gly Asp Phe Glu Glu lie Pro Glu Glu Tyr Leu 
50 55 60 

Gin 
65 



<210> 59 
<211> 65 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> modified hirudin 



<400> 59 
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Val Val Tyr Thr Asp Cys Thr Glu 

1 5 
Glu Gly Ser Val Val Cys Gly Gin 
20 

Asp Gly Glu Lys Asn Gin Cys Val 

35 40 
Glu Ser His Asn Asp Gly Asp Phe 
50 55 

Gin 
65 



Ser Gly Gin Asn Leu Cys Leu Cys 

10 15 
Gly Asn Lys Cys Asn Leu Gly Ser 
25 30 
Thr Gly Glu Gly Thr Pro Lys Pro 
45 

Glu Glu lie Pro Glu Glu Tyr Leu 
60 



<210> 60 
<211> 65 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> modified hirudin 
<400> 60 

Val Val Tyr Thr Asp Cys Thr Glu Ser Gly Gin Asn Leu Cys Leu Cys 

15 10 15 

Glu Gly Ser Val Val Cys Gly Gin Gly Asn Lys Cys Gin Leu Gly Ser 

20 25 30 

Asp Gly Glu Lys Asn Gin Cys Val Thr Gly Glu Gly Thr Pro Lys Pro 

35 40 45 

Glu Ser His Asn Asp Gly Asp Phe Glu Glu lie Pro Glu Glu Tyr Leu 
50 55 60 

Gin 
65 



<210> 61 
<211> 65 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> modified hirudin 



<400> 61 
Val Val Tyr Thr 
1 

Glu Gly Ser Val 
20 

Asp Gly Glu Lys 
35 

Glu Ser His Asn 
50 

Gin 
65 



Asp Cys Thr Glu 
5 

Val Cys Gly Gin 

Asn Gin Cys Val 
40 

Asp Gly Asp Phe 
55 



Ser Gly Gin Asn 
10 

Gly Asn Lys Cys 
25 

Thr Gly Glu Gly 

Glu Glu He Pro 
60 



Leu Cys Leu Cys 
15 

Arg Leu Gly Ser 
30 

Thr Pro Lys Pro 
45 

Glu Glu Tyr Leu 



<210> 62 

<211> 65 

<212> PRT 

<213> Artificial 

<220> 



Sequence 
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<223> modified hirudin 



<400> 62 

Val Val Tyr Thr Asp 

1 5 
Glu Gly Ser Val Val 
20 

Asp Gly Glu Lys Asn 
35 

Glu Ser His Asn Asp 
50 

Gin 
65 



Cys Thr Glu Ser Gly Gin 
10 

Cys Gly Gin Gly Asn Lys 
25 

Gin Cys Val Thr Gly Glu 
40 

Gly Asp Phe Glu Glu lie 
55 



Asn 


Leu 


Cys 


Leu 


Cys 








15 




Cys 


Ser 


Leu 


Gly Ser 






30 






Gly Thr 


Pro 


Lys 


Pro 




45 








Pro 


Glu 


Glu 


Tyr 


Leu 


60 











<210> 63 
<211> 65 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> modified hirudin 
<400> 63 

Val Val Tyr Thr Asp Cys Thr Glu Ser Gly Gin Asn Leu Cys Leu Cys 

15 10 15 

Glu Gly Ser Val Val Cys Gly Gin Gly Asn Lys Cys Thr Leu Gly Ser 

20 25 30 

Asp Gly Glu Lys Asn Gin Cys Val Thr Gly Glu Gly Thr Pro Lys Pro 

35 40 45 

Glu Ser His Asn Asp Gly Asp Phe Glu Glu lie Pro Glu Glu Tyr Leu 
50 55 60 

Gin 
65 



<210> 64 
<211> 65 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> modified hirudin 
<400> 64 



Val Val Tyr 


Thr 


Asp Cys Thr 


Glu 


Ser Gly Gin Asn Leu 


Cys 


Leu 


Cys 


1 




5 




10 




15 




Glu Gly Ser 


Val 


Val Cys Gly 


Gin 


Gly Asn Lys Cys lie 


Ala 


Gly 


Ser 




20 






25 


30 






Asp Gly Glu 


Lys 


Asn Gin Cys 


Val 


Thr Gly Glu Gly Thr 


Pro 


Lys 


Pro 


35 






40 


45 








Glu Ser His 


Asn Asp Gly Asp 


Phe 


Glu Glu lie Pro Glu 


Glu 


Tyr 


Leu 



50 55 60 

Gin 
65 



<210> 65 
<211> 65 
<212> PRT 
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<213> Artificial Sequence 
<220> 

<223> modified hirudin 

<400> 65 



Val Val Tyr Thr Asp Cys Thr 


Glu 


Ser Gly Gin Asn 


Leu 


Cys 


Leu 


Cys 


1 5 




10 






15 




Glu Gly Ser Val Val Cys Gly Gin 


Gly Asn Lys Cys 


He 


Asp Gly 


Ser 


20 




25 




30 






Asp Gly Glu Lys Asn Gin Cys 


Val 


Thr Gly Glu Gly 


Thr 


Pro 


Lys 


Pro 


35 


40 




45 








Glu Ser His Asn Asp Gly Asp 


Phe 


Glu Glu lie Pro 


Glu 


Glu 


Tyr 


Leu 



50 55 60 

Gin 
65 



<210> 66 
<211> 65 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> modified hirudin 
<400> 66 

Val Val Tyr Thr Asp Cys Thr Glu Ser Gly Gin Asn Leu Cys Leu Cys 

15 10 15 

Glu Gly Ser Val Val Cys Gly Gin Gly Asn Lys Cys lie Glu Gly Ser 

20 25 30 

Asp Gly Glu Lys Asn Gin Cys Val Thr Gly Glu Gly Thr Pro Lys Pro 

35 40 45 

Glu Ser His Asn Asp Gly Asp Phe Glu Glu He Pro Glu Glu Tyr Leu 
50 55 60 

Gin 
65 



<210> 67 
<211> 65 
<212> PRT 

<213> Artificial Sec[uence 
<220> 

<223> modified hirudin 
<400> 67 



Val 


Val 


Tyr 


Thr Asp Cys 


Thr 


Glu 


Ser Gly Gin Asn 


Leu 


Cys 


Leu 


Cys 


1 






5 






10 






15 




Glu 


Gly 


Ser 


Val Val Cys 


Gly Gin 


Gly Asn Lys Cys 


He 


Gly Gly Ser 








20 






25 




30 






Asp Gly Glu Lys Asn Gin 


Cys 


Val 


Thr Gly Glu Gly 


Thr 


Pro 


Lys 


Pro 






35 






40 




45 








Glu 


Ser 
50 


His 


Asn Asp Gly 


Asp 
55 


Phe 


Glu Glu He Pro 
60 


Glu 


Glu 


Tyr 


Leu 



Gin 
65 
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<210> 68 

<211> 65 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> modified hirudin 

<400> 68 



Val Val Tyr Thr Asp Cys Thr 


Glu 


Ser Gly Gin Asn 


Leu 


Cys 


Leu 


Cys 


1 5 




10 






15 




Glu Gly Ser Val Val Cys Gly Gin 


uiy Asn ijys v,*ys 


xxe 


nlS 


Vaiy 


Ser 


20 




25 




30 






Asp Gly Glu Lys Asn Gin Cys 


Val 


Thr Gly Glu Gly 


Thr 


Pro 


Lys 


Pro 


35 


40 












Glu Ser His Asn Asp Gly Asp 


Phe 


r^Tii r^Tii 

oi.u vjxu ±xe irro 


oXU 


V3IU 


Tyr 


Leu 


50 55 




bU 










Gin 














65 














<210> 69 














<211> 65 














<212> PRT 














<213> Artificial Sequence 














<220> 














<223> modified hirudin 














<400> 69 














Val Val Tyr Thr Asp Cys Thr 


Glu 


Ser Gly Gin Asn 


Leu 


Cys 


Leu 


Cys 


1 5 




10 






15 




Glu Gly Ser Val Val Cys Gly Gin 


Gly Asn Lys Cys 


lie 


Lys 


Gly Ser 


20 




25 




30 






Asp Gly Glu Lys Asn Gin Cys 


Val 


Thr Gly Glu Gly 


Thr 


Pro 


Lys 


Pro 


35 


40 




45 








Glu Ser His Asn Asp Gly Asp 


Phe 


Glu KalM J-Xe Fro 


VjlU 


VjylU 


Tyr 


Leu 


50 55 




60 










Gin 














65 














<210> 70 














<211> 65 














<212> PRT 














<213> Artificial Sequence 














<220> 














<223> modified hirudin 














<400> 70 














Val Val Tyr Thr Asp Cys Thr 


Glu 


Ser Gly Gin Asn 


Leu 


Cys 


Leu 


Cys 


1 5 




10 






15 




Glu Gly Ser Val Val Cys Gly Gin 


Gly Asn Lys Cys 


He 


Asn Gly Ser 


20 




25 




30 






Asp Gly Glu Lys Asn Gin Cys 


Val 


Thr Gly Glu Gly 


Thr 


Pro 


Lys 


Pro 


35 


40 




45 








Glu Ser His Asn Asp Gly Asp 


Phe 


Glu Glu lie Pro 


Glu 


Glu 


Tyr 


Leu 


50 55 




60 











Gin 
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65 



<210> 71 
<211> 65 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> modified hirudin 
<400> 71 

Val Val Tyr Thr Asp Cys Thr Glu Ser Gly Gin Asn Leu Cys Leu Cys 

15 10 15 

Glu Gly Ser Val Val Cys Gly Gin Gly Asn Lys Cys lie Pro Gly Ser 

20 25 30 

Asp Gly Glu Lys Asn Gin Cys Val Thr Gly Glu Gly Thr Pro Lys Pro 

35 40 45 

Glu Ser His Asn Asp Gly Asp Phe Glu Glu lie Pro Glu Glu Tyr Leu 
50 55 60 

Gin 
65 



<210> 72 
<211> 65 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> modified hirudin 
<400> 72 

Val Val Tyr Thr Asp Cys Thr Glu Ser Gly Gin Asn Leu Cys Leu Cys 

15 10 15 

Glu Gly Ser Val Val Cys Gly Gin Gly Asn Lys Cys lie Gin Gly Ser 

20 25 30 

Asp Gly Glu Lys Asn Gin Cys Val Thr Gly Glu Gly Thr Pro Lys Pro 

35 40 45 

Glu Ser His Asn Asp Gly Asp Phe Glu Glu lie Pro Glu Glu Tyr Leu 
50 55 60 

Gin 
65 



<210> 73 
<211> 65 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> modified hirudin 
<400> 73 

Val Val Tyr Thr Asp Cys Thr Glu Ser Gly Gin Asn Leu Cys Leu Cys 

15 10 15 

Glu Gly Ser Val Val Cys Gly Gin Gly Asn Lys Cys lie Arg Gly Ser 

20 25 30 

Asp Gly Glu Lys Asn Gin Cys Val Thr Gly Glu Gly Thr Pro Lys Pro 
35 40 45 
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Glu Ser His Asn Asp Gly Asp Phe Glu Glu lie Pro Glu Glu Tyr Leu 
50 55 60 

Gin 
65 



<210> 74 
<211> 65 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> modified hirudin 
<400> 74 

Val Val Tyr Thr Asp Cys Thr Glu Ser Gly Gin Asn Leu Cys Leu Cys 

15 10 15 

Glu Gly Ser Val Val Cys Gly Gin Gly Asn Lys Cys lie Ser Gly Ser 

20 25 30 

Asp Gly Glu Lys Asn Gin Cys Val Thr Gly Glu Gly Thr Pro Lys Pro 

35 40 45 

Glu Ser His Asn Asp Gly Asp Phe Glu Glu lie Pro Glu Glu Tyr Leu 
50 55 60 

Gin 
65 



<210> 75 
<211> 65 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> modified hirudin 
<400> 75 

Val Val Tyr Thr Asp Cys Thr Glu Ser Gly Gin Asn Leu Cys Leu Cys 

15 10 15 

Glu Gly Ser Val Val Cys Gly Gin Gly Asn Lys Cys lie Thr Gly Ser 

20 25 30 

Asp Gly Glu Lys Asn Gin Cys Val Thr Gly Glu Gly Thr Pro Lys Pro 

35 40 45 

Glu Ser His Asn Asp Gly Asp Phe Glu Glu lie Pro Glu Glu Tyr Leu 
50 55 60 

Gin 
65 



<210> 76 
<211> 65 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> modified hirudin 
<400> 76 

Val Val Tyr Thr Asp Cys Thr Glu Ser Gly Gin Asn Leu Cys Leu Cys 

15 10 15 

Glu Gly Ser Val Val Cys Gly Gin Gly Asn Lys Cys lie Leu Gly Ser 
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20 

Asp Gly Glu Lys Asn Gin Cys Ala 

35 40 
Glu Ser His Asn Asp Gly Asp Phe 
50 55 

Gin 
65 



25 30 

Thr Gly Glu Gly Thr Pro Lys Pro 

45 

Glu Glu lie Pro Glu Glu Tyr Leu 
60 



<210> 77 
<211> 65 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> modified hirudin 
<400> 77 

Val Val Tyr Thr Asp Cys Thr Glu Ser Gly Gin Asn Leu Cys Leu Cys 

15 10 15 

Glu Gly Ser Val Val Cys Gly Gin Gly Asn Lys Cys lie Leu Gly Ser 

20 25 30 

Asp Gly Glu Lys Asn Gin Cys Thr Thr Gly Glu Gly Thr Pro Lys Pro 

35 40 45 

Glu Ser His Asn Asp Gly Asp Phe Glu Glu lie Pro Glu Glu Tyr Leu 
50 55 60 

Gin 
65 



<210> 78 
<211> 65 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> modified hirudin 
<400> 78 

Val Val Tyr Thr Asp Cys Thr Glu Ser Gly Gin Asn Leu Cys Leu Cys 

15 10 15 

Glu Gly Ser Val Val Cys Gly Gin Gly Asn Lys Cys lie Leu Gly Ser 

20 25 30 

Asp Gly Glu Lys Asn Gin Cys Val Thr Gly Glu Gly Thr Pro Thr Pro 

35 40 45 

Glu Ser His Asn Asp Gly Asp Phe Glu Glu lie Pro Glu Glu Tyr Leu 
50 55 60 

Gin 
65 



<210> 79 
<211> 65 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> modified hirudin 
<400> 79 
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Val Val Tyr Thr Asp Cys Thr Glu 

1 5 
Glu Gly Ser Val Val Cys Gly Gin 
20 

Asp Gly Glu Lys Asn Gin Cys Val 

35 40 
Glu Ser His Asn Asp Gly Asp Phe 
50 55 

Gin 
65 



Ser Gly Gin Asn Leu Cys Leu Cys 

10 15 
Gly Asn Lys Cys lie Leu Gly Ser 
25 30 
Thr Gly Glu Gly Thr Pro Lys Ala 
45 

Glu Glu He Pro Glu Glu Tyr Leu 
60 



<210> 80 

<211> 65 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> modified hirudin 

<400> 80 



Val Val Tyr Thr Asp Cys 


Thr 


Glu 


Ser Gly Gin Asn Leu 


Cys 


Leu 


Cys 


1 5 








10 




15 




Glu Gly Ser Val Val 


Cys 


Gly Gin Gly Asn Lys Cys He 


Leu 


Gly 


Ser 


20 








25 


30 






Asp Gly Glu Lys Asn 


Gin 


Cys 


Val 


Thr Gly Glu Gly Thr 


Pro 


Lys 


Thr 


35 






40 


45 








Glu Ser His Asn Asp 


Gly Asp 


Phe 


Glu Glu He Pro Glu 


Glu 


Tyr 


Leu 


50 




55 




60 









Gin 
65 



<210> 81 
<211> 65 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> modified hirudin 
<400> 81 

Val Val Tyr Thr Asp Cys Thr Glu Ser Gly Gin Asn Leu Cys Leu Cys 

15 10 15 

Glu Gly Ser Val Val Cys Gly Gin Gly Asn Lys Cys He Leu Gly Ser 

20 ^ 25 30 

Asp Gly Glu Lys Asn Gin Cys Val Thr Gly Glu Gly Thr Pro Lys Pro 

35 40 45 

Glu Ser His Asn Glu Gly Asp Phe Glu Glu He Pro Glu Glu Tyr Leu 
50 55 60 

Gin 
65 



<210> 82 

<211> 65 

<212> PRT 

<213> Artificial 

<220> 



Sequence 
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<223> modified hirudin 
<400> 82 



Val Val Tyr Thr Asp Cys Thr Glu 


Ser Gly Gin Asn Leu 


Cys Leu 


Cys 




10 


15 




Glu Gly Ser Val Val Cys Gly Gin 


Gly Asn Lys Cys lie 


Leu Gly Ser 


£» w 




30 




ZV an \/ ml 11 T.\/^e 2^csti fZl n Owes \7a 1 
tXfAYJ sjxy V7XU JijyS9 nall \3Xll s^y o vcix 


±111. V3Xjr wxiA wxy xiix 


Pro Lys 


Pro 




4R 






Glu Ser His Asn Asn Gly Asp Phe 


Glu Glu lie Pro Glu 


Glu Tyr 


Leu 


50 55 


60 














65 








^ ^ X V O J 








< ^ X X > O 3 
















<ZXJ> Ax I. X i. XC XaX OC\^UCllC6 








^ 9 9 n 

C ^ ^ > 








^^^^^ IIIWUXXXCU IXXX UVlXll 








^ "S V V ^ CI J 








Val Val Tyr Thr Asp Cys Thr Glu 


Ser Gly Gin Asn Leu 


Cys Leu 


Cys 


X ^ 


10 


15 




Glu Gly Ser Val Val Cys Gly Gin 


Gly Asn Lys Cys lie 


Leu Gly Ser 






30 




ASp \3±y VsXU ijys Msn oxn V^y S Va.X 


TTtv ^^1%7 mill f^Tw TVit* 
Ills. V3xy w X Li wxy xxix 


Pro Lys 


Pro 




4 R 






Glu Ser His Asn Arg Gly Asp Phe 


Glu Glu lie Pro Glu 


Glu Tyr 


Leu 


50 55 


60 






c^xn 








65 








^ ^ X V ? o *± 








< ^ xX > O D 








c ^ X ^ ? t rv. X 








<^xj> AruxLxcxax oec^uence 








^ o o n 








<^Zj> UlUUXXXcU XlXXUUXil 








<400> o4 








Val Val Tyr Thr Asp Cys Thr Glu 


Ser Gly Gin Asn Leu 


Cys Leu 


Cys 


1 5 


10 


15 




Glu Gly Ser Val Val Cys Gly Gin 


Gly Asn Lys Cys lie 


Leu Gly 


Ser 


20 


25 


30 




Asp Gly Glu Lys Asn Gin Cys Val 


Thr Gly Glu Gly Thr 


Pro Lys 


Pro 


35 40 


45 






Glu Ser His Asn Asp Gly Asp His 


Glu Glu He Pro Glu 


Glu Tyr 


Leu 


50 55 


60 






Gin 









65 



<210> 85 
<211> 20 
<212> PRT 
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<213> Artificial Sequence 



<220> 

<223> secretion signal 
<400> 85 

Met Phe Ser Leu Lys Leu Phe Val Val Phe Leu Ala Val Cys lie Cys 

15 10 15 

Val Ser Gin Ala 
20 



<210> 86 
<211> 20 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> secretion signal 
<400> 86 

Met Val Ser Leu Lys Leu Phe Val Val Phe Leu Ala Val Cys lie Cys 

15 10 15 

Val Ser Gin Ala 
20 



<210> 87 
<211> 15 
<212> PRT 

<213> hirudo medicinalis 
<400> 87 

Val Val Tyr Thr Asp Cys Thr Glu Ser Gly Gin Asn Leu Cys Leu 
15 10 15 



<210> 88 
<211> 15 
<212> PRT 

<213> hirudo medicinalis 
<400> 88 

Leu Thr Tyr Thr Asp Cys Thr Glu Ser Gly Gin Asn Leu Cys Leu 
15 10 15 



<210> 89 
<211> 15 
<212> PRT 

<213> hirudo medicinalis 
<400> 89 

Thr Asp Cys Thr Glu Ser Gly Gin Asn Leu Cys Leu Cys Glu Gly 
15 10 15 



<210> 90 
<211> 15 
<212> PRT 
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<213> hirudo medicinalis 



<400> 90 

Thr Glu Ser Gly Gin Asn Leu Cys Leu Cys Glu Gly Ser Asn Val 
15 10 15 



<210> 91 
<211> 15 
<212> PRT 

<213> hirudo medicinalis 
<400> 91 

Gly Gin Asn Leu Cys Leu Cys Glu Gly Ser Asn Val Cys Gly Gin 
15 10 15 



<210> 92 
<211> 15 
<212> PRT 

<213> hirudo medicinalis 
<400> 92 

Leu Cys Leu Cys Glu Gly Ser Asn Val Cys Gly Gin Gly Asn Lys 
15 10 15 



<210> 93 
<211> 15 
<212> PRT 

<213> hirudo medicinalis 
<400> 93 

Cys Glu Gly Ser Asn Val Cys Gly Gin Gly Asn Lys Cys lie Leu 
15 10 15 



<210> 94 
<211> 15 
<212> PRT 

<213> hirudo medicinalis 
<400> 94 

Ser Asn Val Cys Gly Gin Gly Asn Lys Cys lie Leu Gly Ser Asp 
15 10 15 



<210> 95 
<211> 15 
<212> PRT 

<213> hirudo medicinalis 
<400> 95 

Cys Gly Gin Gly Asn Lys Cys lie Leu Gly Ser Asp Gly Glu Lys 
15 10 15 



<210> 96 
<211> 15 
<212> PRT 
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<213> hirudo medicinalis 



<400> 96 

Gly Asn Lys Cys lie Leu Gly Ser Asp Gly Glu Lys Asn Gin Cys 
15 10 15 



<210> 97 
<211> 15 
<212> PRT 

<213> hirudo medicinalis 

<400> 97 

Cys lie Leu Gly Ser Asp Gly Glu Lys Asn Gin Cys Val Thr Gly 
15 10 15 



<210> 98 
<211> 15 
<212> PRT 

<213> hirudo medicinalis 



<400> 98 

Gly Ser Asp Gly Glu Lys Asn Gin Cys Val Thr Gly Glu Gly Thr 
15 10 15 



<210> 99 
<211> 15 

<212> PRT 

<213> hirudo medicinalis 
<400> 99 

Gly Glu Lys Asn Gin Cys Val Thr Gly Glu Gly Thr Pro Lys Pro 
15 10 15 



<210> 100 
<211> 15 
<212> PRT 

<213> hirudo medicinalis 
<400> 100 

Asn Gin Cys Val Thr Gly Glu Gly Thr Pro Lys Pro Glu Ser His 
15 10 15 



<210> 101 

<211> 15 

<212> PRT 

<213> hirudo medicinalis 



<400> 101 

Val Thr Gly Glu Gly Thr Pro Lys Pro Glu Ser His Asn Asp Gly 
15 10 15 



<210> 102 
<211> 15 
<212> PRT 
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<213> hirudo medicinalis 



<400> 102 

Glu Gly Thr Pro Lys Pro Glu Ser His Asn Asp Gly Asp Phe Glu 
15 10 15 



<210> 103 
<211> 15 
<212> PRT 

<213> hirudo medicinalis 
<400> 103 

Pro Lys Pro Glu Ser His Asn Asp Gly Asp Phe Glu Glu lie Pro 
15 10 15 



<210> 104 
<211> 15 
<212> PRT 

<213> hirudo medicinalis 
<400> 104 

Glu Ser His Asn Asp Gly Asp Phe Glu Glu lie Pro Glu Glu Tyr 
15 10 15 



<210> 105 
<211> 15 
<212> PRT 

<213> hirudo medicinalis 
<400> 105 

Asn Asp Gly Asp Phe Glu Glu lie Pro Glu Glu Tyr Tyr Leu Gin 
15 10 15 



<210> 106 
<211> 15 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> modified hirudin sequence 
<400> 106 

Cys Ala Ala Gly Ser Asp Gly Glu Lys Asn Gin Cys Val Thr Gly 
15 10 15 



<210> 107 
<211> 15 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> modified hirudin sequence 
<400> 107 

Cys Glu Lys Gly Ser Asp Gly Glu Lys Asn Gin Cys Val Thr Gly 
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1 



5 



10 



15 



<210> 108 
<211> 15 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> modified hirudin sequence 
<400> 108 

Cys Arg His Gly Ser Asp Gly Glu 
1 5 



Lys Asn Gin Cys Val Thr Gly 
10 15 
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